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1. INTRODUCTION 
百ieelucidation of fate of iron in estuaries is a key subject for understanding the impact 
of iron in river water on白ebio-productivity in marine environments. In previous studies, 
more than 90% of the total dissolved iron, defined as the企actionsbelow 400 or 700 nm, has 
been found to be removed in estuaries via the coagulation induced by an increase in salinity 
(Sholkovitz, 1976, 1978; Sholkovitz and Copland, 1981). On the other hand, only less than 
10% of the dissolved iron remains in the aqueous phase even at salinity of seawater level. 
Although this合actionmay serve as a nu仕ientfor the phytoplankton in marine environments, 
available information on the chemical form determining the bioavailability is incomplete. 
In river water systems, humic substances (HSs ),which comprise more than 50% of the 
dissolved organic carbon (Thurman, 1985), are one of major factors determining the chemical 
form of iron. For example, the iron in river waters can dissolve as・ the complexes with HSs 
(Waite and Morel, 1984; da Silva et al., 1998; Tipping et al., 2002) and the suspended 
particles such as iron (hydro )oxides protected by HSs (Tipping, 1981 ).In the estuarine system, 
such difference in the form may result in the企actionationbetween the complexes and 
suspended particles during the mixing with seawater, because the coagulation characters will 
be significantly different企omeach other. In general, the colloidal coagulation can 
preferentially occur in colloids with larger size and higher charge density, obeying the DLVO 
theory (Hunter, 2001 ).In previous works, the average hydrodynamic radius of HSs have been 
evaluated to be below 10 nm (Lead et al., 2000; Ngo Ma出 etal., 2001; Pranzas et al., 2003; 
Benedetti et al., 2003), but a few hundred nm for the suspended particles of iron (Nomizu et 
al., 1988; Baalousha et al., 2006). Thus, these findings suggest that the complexes of iron with 
HSs could preferentially remain in the aqueous phase in the estuarine condition. 
In this work, to clariちrthe chemical form of iron remaining in the estuary, the removal 
and fractionation characteristics of iron and HSs in the Bekanbeushi River in Hokkaido were 
investigated on the basis of the mixing with artificial seawater. The size exclusion 
chromatography -UV detection (SEC-UV) was applied to monitor the concen住ationor to 
identi今theremoved企actionof HSs (Nagao et al., 2001）.百iesize企actionationsof iron and 
HSs were performed to clari今theform as well as size企actionsof remaining iron. Moreover, 
the size dis仕ibutionof iron complexes with fulvic acid (FA), which was isolated企omthe 
Bekanbeushi River water, was characterized by the size企actionation,and the removal 
characteristic was elucidated to veriぢthestability in the estuarine condition. 
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